In engineering industry the production of components begins with separation of the base material and this technological operation can be time consuming, especially in large-scale production. Such production can be made more efficient by means of laser technology focusing on material cutting. Efficiency of cutting is determined not only by shortening of working time or energy saving, but also by the required cutting quality. In the paper we compare the impact of cutting speed changing and laser beam performance on the cutting edge quality. Based on requirements of dimensional accuracy and preset roughness of the cutting edge, we evaluated the cutting quality of laser in samples of different materials. Measured values of sample dimensions and roughness are compared in conclusions of the paper, where we estimate whether the samples meet specified requirements of dimensional accuracy and roughness of the cutting edge in order to make the production process more efficient.
INTRODUCTION
In engineering industry demanding requirements for precise and rapid production of components, production efficiency and environmental friendliness of the entire production process are being introduced. As a result of these requirements, progressive methods have been included in the production process which greatly utilize the physical principles of machining. One of the most up-to-date machining method is laser beam cutting which is the subject of our research work. Laser cutting is a process which enables to constantly adapt the resulting product to production or customer requirements (Benko et al., 2000 , Kovac et al., 2005 . By means of the laser device, it is possible to modify the cutting parameters to meet the required standards. The result of our research is the introduction of large-scale production of dimensionally identical samples from different materials with defined requirements on the accuracy of the cutting edge dimension and its roughness (Bernat, 2008; Gajtanska et al., 2004 , Jimenez et al., 2017 . Based on dimensional accuracy and roughness requirements of the cutting edge determined by the manufacturing organization, we evaluate the cutting quality graphically by comparison of measured values at changing fiber laser cutting parameters. The materials at which we monitor this impact are used for construction purposes in the field of engineering and are cut into component parts according to customer's requirements (Balla et al., 2006) .
According to research results, we can determine the appropriate adjustment of the cutting parameters and thus to improve the efficiency of the production process, either by increasing the cutting speed or by reducing the laser beam power.
METHODOLOGY OF RESEARCH Characteristics of the used laser equipment
The MSL 3001. 15L Laser Cutting Device works on the IPG Fiber Laser System principle and is shipped to the cutting head by optical fiber (Fig. 1, Table 1 ). The principle of the laser device is a portal on which a laser cutting head is placed by means of which the material can be cut. The device includes a control panel, a hydraulic exchange table with a grate, a hydraulic aggregate and a built-in conveyor for waste disposal and suction (Geleta, 2013 , Micietova, 2001 ). This device uses IPG laser as a source of laser radiation. This source consists of active optical fibers and semiconductor diodes that produce light radiation for exciting active optical fibers inside the source. The generated laser radiation is transported to the laser cutting head by means of a protected and flexible fiber in the energy carrier. The HIGHYAG cutting head is used in the device and the optical fiber is led through the energy carrier (Simon et al., 2017) . The modular design allows its integration into dynamically moving laser beam cutting devices. For communication purposes of the staff with the control system of the device a control panel, which is reliable and easy to operate, is used. It allows to prepare and edit cutting plans simultaneously with the cutting process and to change the cutting parameters of the device (Simon et al., 20170) . The software uses predefined parameters that depend on the type of material and its thickness.
Fig. 1. Laser cutting device MSF

Characteristics of cut samples
Two types of material were used to monitor the quality of the fiber laser cut.
• non-alloy structural steel 11373,
• stainless steel 17240. The sample sizes are shown in Table 2 and technical figure in Figure 2 . We estimated the tolerance values of the width dimension and the required value of the mean arithmetic deviation of the profile Ra, μm. 
Fig. 2. Monitored material samples dimensions
The sample sizes are defined by the technical documentation with requirements on dimensional accuracy and roughness of the cut edge Ra in μm.
We define the following: -controlled nominal width w with a tolerance of ± 0.05 mm, based on which the cutting accuracy is determined.
-roughness of the cutting edge for steel 11373: Ra 1.6 μm and for stainless steel 17240: Ra 3.2 μm.
Digital micrometer Mitutoyo
In order to measure the accuracy of dimensions of cut samples by the laser device, we used a Mitutoyo digital micrometer (Table 3) . The micrometer is used to measure external dimensions. The measured value is shown on a display. We monitored the nominal width w with the required tolerance of ± 0.05 mm. We measured 5 times along the sample in areas indicated in Figure 3 .
Fig. 3. Measuring areas
Micrometer measurement procedure: Attach the micrometer to the stable holder Fig. 4 and then measure the samples whose dimensions are written into a pre-established protocol.
Fig. 4. Micrometer measurement Digital roughness gauge Mitutoyo Surftest 301
In order to evaluate the surface roughness of the cut samples we used the digital roughness gauge Mitreoyo -SURFTEST -301 (Fig. 5) .
Fig. 5. Mitutoyo Surftest 301
The device uses a diamond tip to capture the surface and includes a power supply, a slider with a detector and tip, an attachment cable, setting switches, a control panel, a display screen and a printer. Cutting edge roughness is to be measured in areas with the greatest surface roughness. Cutting of material with a thickness of 6 mm results in an uneven cut. The largest surface changes are visible in about 2/3 of the sample thickness and in the area of a projecting beam of material. During the measurement it is important that the measuring tip moves perpendicularly to the direction of formed inequalities, i.e. perpendicular to the direction of laser beam. Measurement is carried out in five areas shown in Figure 6 . Figure 7 (a) shows the individual measurements of each sample, the upper tolerance limit (UTL), the lower tolerance (LTL) and the nominal size (NS) of the sample. Based on dimension tolerance values it is possible to evaluate if the size of the sample falls into the tolerance field or exceeds its value. We see that the worst cutting procedure is on samples 1 and 2. Samples exceed the lower tolerance limit and therefore do not meet the specified requirements for dimension. Dimensions of samples 3, 4 and 5 are in the tolerance field and satisfy the requirements of specified dimension. The measured dimensions of stainless steel samples 17240 cut at cutting speed (v) with a constant laser power (P) = 4000 W are listed in Table 6 and shown in Figure 7 From the obtained results we can conclude that by means of laser cutting it is possible to influence the resulting dimensions of the defined samples and their roughness values by changing the cutting speed and laser output. By an appropriate change of the laser device parameters it would be possible to make a large scale production of serial components more efficient. In order to increase the efficiency of the cutting process, it is advantageous to increase the cutting speed or reduce the performance of the laser to the extent that it is possible to cut the parts with desired properties.
In order to increase the efficiency of the cutting process of dimensionally identical samples, it is advisable to increase the cutting speed or reduce the laser beam power to such an extent that it is possible to cut samples with the desired properties.
CONCLUSION
According to that we have used the possibility to make the cutting process more efficient in a production organization and cut samples that are processed according to the defined requirements, we can determine the appropriate change of cutting parameters on the MSF laser device by means of the software. The graphical comparison of the measured values published in this paper shows that it is possible to influence the resulting dimensions of the defined samples and their roughness values by changing the cutting speed and laser output. Due to the fact that we consider increasing of cutting speed to be more effective than reducing the laser beam performance, we propose the following cutting speed changes: In order to preserve the required dimensional accuracy and roughness value of the cutting edge of the steel sample 11373, we suggest to increase the cutting speed from a preset parameter of 2.8 m. min -1 to 3.25 m. min -1 at the 3650 W laser output. In order to preserve the required dimensional accuracy and the roughness value of the cutting edge of the stainless steel sample 17240, we suggest to increase the cutting speed from a preset parameter of 2.5 m.min -1 to 3.8 m.min -1 at the 4000 W laser output. Suggested changes in cutting parameters for cutting defined samples could be beneficial in increasing the efficiency of the cutting process.
